Diallyl trisulfide inhibits angiogenic features of human umbilical vein endothelial cells by causing Akt inactivation and down-regulation of VEGF and VEGF-R2.
We have shown recently that diallyl trisulfide (DATS), a cancer-chemopreventive constituent of garlic, inactivates Akt to trigger mitochondrial translocation of proapoptotic protein BAD in human prostate cancer cells. Because Akt activation is implicated in the promotion of endothelial cell survival and angiogenesis, we hypothesized that DATS may inhibit angiogenesis. In the present study, we tested this hypothesis using human umbilical vein endothelial cells (HUVECs) as a model. Survival of HUVECs was reduced significantly in the presence of DATS in a concentration-dependent manner, with an IC50 of approximately 4 microM. The DATS-mediated suppression of HUVEC survival was associated with apoptosis induction characterized by accumulation of subdiploid cells, cytoplasmic histone-associated DNA fragmentation, and cleavage of caspase-3 and poly-(ADP-ribose)-polymerase. The DATS-induced DNA fragmentation was significantly attenuated in the presence of pan-caspase inhibitor zVAD-fmk and specific inhibitors of caspase-9 (zLEHD-fmk) and caspase-8 (zIETD-fmk). DATS treatment inhibited the formation of capillary-like tube structure and migration by HUVECs in association with suppression of vascular endothelial growth factor (VEGF) secretion and VEGF receptor-2 protein level and inactivation of Akt kinase. DATS treatment also caused activation of extracellular signal-regulated kinase 1/2 (ERK1/2) but not c-Jun NH2-terminal kinase (JNK) or p38 mitogen-activated protein kinase (p38MAPK).DATS-mediatedapoptosis induction and inhibition of HUVEC tube formation was partially but statistically significantly attenuated by pharmacologic inhibition of ERK1/2 but not JNK or p38MAPK. The present study demonstrates, for the first time, that DATS has the ability to inhibit angiogenic features of human endothelial cells.